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Ill this paper is given a descriptive list of the species of fishes rela- 
ted to the Cliipeidie, or herring family, known to inhabit the waters 
of Japan. The paper is based on the collection made in 1000, by 
Professors Jordan and Snyder. Series of the species named are in 
the United States National Miisenm and in the collections of Stanford 
University. 

The Japanese herring-like fishes, Ti<ospon(hjh\ without adipose fin, 
belong to ten different families, most of them largely represented by 
extinct forms. Of all the bony fishes, these are the most ancient, and 
the most primitive, the families and some of the genus g’oing back to 
Mesozoic times. They are connected by an unbroken series with tlie 
later ganoid forms. It is evident that, with the possible exception of 
Pterothrissns.^ none of these groups originated in the Japanese fauna. 
Each genus represented is widel}^ distributed and as a rule but a single 
species of each one occurs in Japan. 

ANALYTICAL KEY TO FAMILIES. 

a. (Clupeoidea) . Adipose fin, none. 
h. Head scaleless; no barbels. 

c. Dorsal fin inserted anteriorly, usually well before anal; shore fishes or river 
fishes, usually silvery in coloration and with the skeleton firm; air blad<ler 
well developed. 

d. Gular }>late present, between Ijranches of lower jaw; mouth large, teeth 
present, all pointed; lateral line present; axillaiy scales and sheaths large. 

EnopiDiE, I 

dd. Gular plate, none. 

e. Lateral line well developed. 

/. Dorsal fin very long, of 55 to 65 rays, extendingahnost the length of the 

liack; mouth small, inferior; skull cavernous rTEROTiiKissiiHE, II 

ff. Dorsal fin short, not extending the length of the back. 

g. Teeth present; no accessory ])ranchial organ; mouth small, horizon- 
tal; posterior part of tongue and roof of mouth covered with coarse 

paved teeth ALnuLim®, III 

gg. Teeth none; an accessory liranchial organ behind gill cavity. 

ClIAXlD.E, IV 
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ee. I.ateral line wanting; no gnlar plate. 

/. ]\Iontb small, inferior, toothless, the inaxillarv simple or nearly so; 

stomaeh gizzard-like Dorosomatiilk, V 

i\. Month moderate, terminal, the maxillary of about three })ieees; 

stomaeh not gizzard-like C’LUpeid.e, VI 

in. ]\louth subinferior, very large, below the tapering, })ig-like snout; 

maxillary very long ENGKAruixE, Vll 

cc. Dorsal fin inserte<l far liack, oj)posite anal. 

j. Anal fin very long; belly sharp-edged: air bladder cellular. 

ClIlROCENTKllLE, VIll 

jj. Anal fin moderate, belly rounded; deei>-sea fishes, of loose organ- 
ization; mostly blackish in color; mouth small, with small 



])ointed teeth; air bladder wanting Alepocepiialid.e, IX 

hh. Head and body covered with s])iiious scales; mouth with barbels; dorsal oppo- 
site ventrals; aual short; no air bladder Gonokiiyxciiid.e, X 



Family 1. ELOPID.F. 

Body elongate, more or less eompressed, covered with silvery, c}xloid 
scales; head naked. Month broad, terminal, the lower jaw- prominent. 
Premaxillaries not protractile, short, the maxillaries forming the lateral 
margins of the upper jaw; maxillary composed of about three pieces, 
extending backward beyond the eye; an elongate bony plate between 
the branches of the lower jaw: bands of villiform teeth in both jaws 
on the vomer, palatines, pterygoids, tongue, and base of skull; no large 
teeth. Ryo large, Avith an adipose eyelid. Opercular bones thin, with 
expanded membranaceous borders; a scal 3 " occiihtal collar. Gill mem- 
branes entirely separate, free from the isthmus. Branchiostegals 
numerous (:2h to 35). Gill-rakers long and slender. Pseudobranch iai 
present or absent. Belly not keeled nor serrated, rather broad and 
covered with ordinaiy scales. Lateral line present. Dorsal fin 
inserted over or behind ventrals; caudal fin forked; no adipose fin; dor- 
sal and anal depressible into a sheath of scales; pectorals and ventrals 
each Avith a long accessoiy scale. Parietal bones meeting along top 
of head. PAdoric c(eea numerous. Species feAv, Avidel}^ distributed 
in the tropical seas. Numerous fossil forms are referred to this ancient 
group, one of the oldest among boii}^ fishes. The species are not much 
valued as food, the fiesh being dry and bony. 

KEY TO GENERA. 

^Iegalopin.e: 

a. rseu(lo])rauchim none; body oblong, coA^ered with large scales; anal fin longer 
than dorsal; last ray of dorsal jiroduced in a long filament, 

Ik Dorsal fin inserted oA^er or slightly behind A^entrals Meyalops^ 1 

Elopina^:: 

aa. Pseudobranch im large; body elongate, covered Avith small scales; 
anal fin smallei- than dorsal; last ray of dorsal not ])roduced in a 
filament Flops, 2 
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1. MEGALOPS Lacepede. 

Megalops Nat. Poiss., 1S03, p. 289 {(‘ijpeinoides) . 

Bod}^ compressed, covered with hiroe scales; no pseudol)ranchi«a'; 
anal tin larger than dorsal lin; last ray of dorsal produced in a long 
filament; insertion of dorsal over base of ventral fins. Shore fishes 
of the Indian region, similar to the American Tarpon, or Gi'ande 
Ecaillc {Tarj>on atJanticu,^)^ l)ut ri^aching a much smaller size. There 
is perhaps but one species. 

(peyaXcof/'^ large-ej^ed.) 

I. MEGALOPS CYPRINOIDES (Broussonet). 

Cluj^ea cypn}ioides Dec. Ichthyol., I, 1782, pi. ix (Island of Tanna, 

South Paciti(;; synonomy confused with Tarjton aflanlicns). 

Megalops jUamentosus IjACevede, Hist. Poiss., V, 1803, pp. 289, 290, pi. xiii, fijj. 3 
(Fort Dauphin, Madagascar). 

Clupea fhrissoides Bloch and Schneidek, 8yst. Ichth., 1801, p. 424 (based pri- 
marily on cyprmoides of Broussonet). 

Cyprinodon. cnndhiga IIamilton-Buciianax, Fish. Ganges, p]>. 254, 383 (Ganges 
River). 

Megalops sdijnujds HiCHARDi^oSj Ann. Nat. Hist., XI, p. 493. 

Megalops curtifilis Richardson, Ichth. China, 184(3, j). 310 (Canton). 

Megalops indicus Cuvier and Valenciennes, Poiss., XIN, p. 388, pi. cxlii, 184(5 
(India). 

Megalops macroplithahnus Bleeker, Verb. Bat. Gen., XXIV, Chiroc., 1851, p. 15 
(Plast Indies). 

Megalops rnacropterus Bleeker, Ned. Tydskr. Dierk., Ill, 18(3(5, ]». 284 (East 
Indies). 

Megalops kundinga Bleeker, Ned. Tydskr. Dierk., Ill, 1866, p. 288 (East 
Indies). 

Megalops oUgolepis Bleeker, Ned. Tydskr. Dierk., Hi, 1866, j), 292 (East Indies). 

Eloi^s apalike Day, Fish. iMalabar, p. 228 (Malabar). 

Ilalrltat, — East Indies and South Seas, north to China and Riu Kiu 
Islands. 

Head If in length; depth D. 19; A. 25; P. 15; V. 10; scales in 
lateral line, 37; eye3i^liead; .snout If; mandible If; interorbital s})ace 
equals snout; ventral If in head; caudal peduncle compressed, 2| in 
head. 

Body oblong, compressed, deep; head rather’ small, conical; inter- 
orbital space broad, grooved and ridged; snout quite short and broad; 
eye large, with narrow adipose lid; mouth terminal, oiiliipie, the lower 
jaw projecting; a narrow bony plate between the mandibles, attached 
to sjmiphysis. 

Teeth in villiform liands on both jaws, tongue, vomer, palatines. 
Maxillary broad and long, forming lateral part of mouth and reach- 
ing be 3 "ond posterior margin of eye; gill opiniings verv large; gill 
rakers of first branchial arch longer than gill filaments, slender, rigid; 
those of other arches veiy short. 
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Sciiles hn-o'e; a loiio- pointed scale in axil of both pectorals and ven- 
trals. Lateral line prominent, with branched tubules. 

Origin of dorsal a little behind that of centrals and midway between 
tip of snout and base of caudal; its upper edge concave, the last ra}^ 
elongate; anal lin rather low, with concave margin, its length times 
that of dorsal; basal portion of fin scaled; caudal deeply lobed, some- 
what longer than head; pectorals small, thoracic. Ventrals small, 
theii* origin about midway between origin of pectoral and that of anal. 

Color, back and top of head dusk}" olive, other parts pale, silvery; 
margin of each scale of a brilliant silver; tins browmisli. 

This species is here described fi’oni a single small specimen obtained 
at Naha, in the Okinawa or Hiu Kin Islands, received from the In]pc- 
rial Museum of Tokyo. It has not been hitherto recorded from Japan. 
It is common throughout the East Indian region, often entering 
streams and pools. 

[KVTrpiyog^ carp; f/dog, resemblance.) 

2. ELOPS Linnaeus. 

Elops Linnj.us, Syst. Nat., 12th ed., 1766, p. 518 {mums). 

Mugilomorus Lacepede, Hist. Nat. Poi:^s., V, 1808, p. 808 {anna-carolina) , 

Trichonotus Kafinesiu'e, Analyne de la Nature, 1815, p, 88 {amui -Carolina); sub- 
stitute for MiKjilomoraH^ considered objectionable. 

Body elongate, covered with thin, small, silvery scales. Dorsal tin 
slightly behind ventrals, its last rays short, the tin depressil)le into a 
sheath of scales; anal tin smaller, similarly depressible; pectorals and 
ventrals moderate, each with a long accessory scale. Opercular bones 
thin, with expanded, membraneous borders; a scaly occipital collar. 
Lateral line straight, its tubes simple. Bseudobranchia) present, large. 
Vertebnc GO to 72. One species known, a large tish of the open sea 
remarkable for the development of scaly sheaths. The young are 
ribbon-shaped and elongate, passing through a series of changes like 
those seen in A/huhL 

nanie of some sea tish; a swordfish or sturgeon; from iXavi'oo^ 
to drive or move.) 



2. ELOPS SAURUS Linnaeus. 

Elops saurus Linn.ep.s, Syst. Nat., 12th ed., 1766, ]). 518 (Carolina). — Gunther, 
Cat., VII, 1868, p. 470 (Cuba, Jamaica, St. Croix, South America, Ca]>e of 
Good Ho}>e, Zanzibar, Djidda, IMnang, China). — Isiiikawa, Prel. Cat., 1897, 
p. 8 (Miyako, Kiu Kin Llands). — .Jordan and Evermann, Fishes North and 
^lid. Amer., 1, 1896, p. 410; Fishes of Hawaiian Islands, 1905, p. 53, tig. 
8, and of most authors. 

Argentina Carolina Ltnn.eus, Syst. Nat., 12th ed., 1766, p. 519 (Carolina) (on the 
llarengns minor haharnensis of Catesby). 

Argentina machnata Forskal, Descr. Anim., 1775, j). 68 (Djidda, Arabia). 

Elops machnata Jordan and Evermann, Proc. U. S. Nat. Mus., 1902, XXV, p. 
327 (Suwata, Formosa). 
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MngilomoruA amui-cnrolina Lacepede, Hist. Nat. Poiss., V, I80o, p. .‘t98 (South 
Carolina). 

Elopsi inermis Trans. Lit. and Phil. Soc. N. Y., I, 1815, p. 445 (New 

York). 

Elops incUcus Swaixsox, Class. Fish., II, 1889, p. 29:^, (after Inagow of Russell, 
Fishes of Vizagapatam, II, 1808, p. 63, fig. 179, nonbinoinial) ( Vizigaj>atain). 

EIops capeusis Smith, Zool. S. Africa, 1845, \)\. vii (Ca])e of <{ood Hope). 

Elopi^ pnrpurascens Richardson, Ichth, China, 1846, p. 311 (Canton). 

ILahhat . — Tropical seas genenillAN north to southern Japan. 

Head O.T5; depth aliont 5; D. (inehidino’ 7 rudiments); A. 16; 
F. IS; V. 15; verteline 66; scales 14-P6-I7, counting’ to middle of 
belly; eye nearh" 5 in In^ad, and equal to snout or interorlntal space; 
mouth a little ov^er 1.75 in head; pectoral 1.75; ventral a little more 
than pectoral, less than 2; least depth of caudal peduncle 3 in head. 

Body elongate, compressed: head compressed, elongate, pointed; 
snout short, pointed, more or less rounded above; eye rather large, 
with broad adipose eyelid covering most of 03^0, except pupil; maxil- 
lary verv long, expanded backward be3mnd the e}"e, with several lon- 
gitudinal ridg(‘s; teeth in broad patches or bands in the jaws, along 




Fig. 1. — Flops saurus. 



edge of maxillarv and on voinev and palatines; tongue large, rather 
long, free in front; nostrils close together; interorbital space tlattened, 
ridged. 

Gill openings large; gill rakers S-|-5 long, the outer portion more 
or less slightlv expanded or enlarged; intestine straight, without con- 
volutions; peritoneum silverv. 

Scales small, uniform; bases of dorsal and anal with broad scalv 
sheaths; pectoral with scalv Hap more than half length of head: ventral 
dap scalv, more than half length of dn; lateral line continuous; origin 
of dorsal nearer base of caudal than tip of snout, slightlv behind base 
of ventrals, the anterior rnys elevated; origin of anal a little behind 
tip of dorsal, the anterior ravs longest; caudal deeply forked, lobes 
pointed; pectoral rather short, reaching scarcely halfway to origin of 
ventrals; ventrals a little shorter than pectorals, reaching more than 
halfwa}" to anal. 



(518 



VOL. XXX f. 



PROCKEDTNfiS OF THE XATIOXAL ^WSEEM. 

Cosinopolitiin, in th<‘ Avarnier .sinis. We have seen no specimens 
from Japan, hut tlie species doubtless strays into Nagasaki, as into 
almost all other tropical and semitropical ports. 

[aavpo^, lizard.) 

Family 11. PTEROTHRISSlDiE. 

Body oblong, with rounded alxlomen, covered with small cycloid 
scales; head nan-ow, oblong, naked, without baiFels; mucifcrous chan- 
nels much developed. Eye large; mouth inferior, small; margin of 
the uppei* jaw formed by the premaxi llaries mesially, and by the max- 
illaries laterally; bands of minute teeth embedded in the thick lips; 
maxillary with a marginal row of very small teeth. Opercular appa- 
ratus complete. Lateral line present. No adipose tin; dorsal tin 
much elongate, man}^ rayexl; anal tin short; caudal tin forked, with 
dense layei* of small scales. Stomach with a blind sac; pyloric append- 
ages numerous. (lill apparatus well developed; pseudobranchia? 
present; gill openings wide. Air bladder with very thick walls, 
terminating in 2 short horns in front, pointed behind. Ova veiy 
small; ovaries without duct. 

The family is represented l)v a single genus and species, occurring 
otf the coast of Japan in rather deep water. 

3. PTEROTHRISSUS Hilgendorf. 

Pterothrlssus lIiLfiEXDOKF, Leopuldiiia, XIII, 1877, ]). 127 {gissu). 

IkdJnjthrimt Gunther, Ann. Mag. Xat. Hist., }). 448, November, 1877 {dormUs). 

The characters of the genus are included above. Several extinct 
o’enera are referred to the neigh))orliood of Pterothrlssus. 

[nrepov^ wing; Oplcraa^ herring.) 

3. PTEROTHRISSUS GISSU Hilgendorf. 

GISTJ. 

Pterothrisms gissu Hilgendorf, LeopoMina, Pt. 13, 1877, p. 127 (off Tokyo). — 
Jordan and Snyder, Proe. U. S. Nat. ]\Ius., XXIIl, 1900, p. 743 (Hakodate, 
Japan). — Jordan and Starks, Bull. U. S. Fish Comm, for 1902, p. 578 
(Matsushima Bay, Suruga Bay). 

Pathgihrimi dorsalis (iuNTHER, Ann. ^lag. Nat. Hist., November, 1877, p. 443. — 
Gunther, >Shore Fishes, Challenger, 1880, p. 63 (Enoshima). 

llaljitat . — ^Coasts of Japan, in rather deep water. 

Headdin length, without caudal, tod® in total length; deptli, about 
().T (T| in total length); dorsal rays about 60. Counting the first two 
minute spines, W(‘ find the rays in our specimens as follows; 56, 57, 57, 
58, 60, 6d, 65; A. 12; P. 16; V. 10; scales in lateral series about 112; e}"e 
lai’ge, prominent, 3d-d in head; snout, 3 in head; pectoral. If; 
ventral, 2^; least depth of caudal peduncle, d.V to 5. 
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Bod}^ elongate, rather slender, tlie caudal peduncle markedly so; 
head low, large, the top broad, tiattened, orbital ridges projecting 
•above sides of interorbital space; snout long, conical, pointed, project- 
ing considerably beyond mouth, with a median ridge above: licneath 
this a broad muciferons channel; a large keeled muciferous channel 
on side of head, extending from above month backward below and 
behind eye, there connecting with the channel on top of head; a sharp 
ridge running from lower lip backward almost to angle of opercle; 
mouth inferior, small, the short and broad maxillary reaching to a line 
extended vertically from the nostrils; jaws with bands of minute teeth. 

Gill openings large, membranes united; gill rakers short, stout, 
papillate or tuberculate, present on all arches: psendobranclbuv 
present. 

Scales small, c 3 ^cloid, easiW detached; head naked; caudal basallv 
covered with tine scales. 

Our numerous specimens are from Suriiga Bay, Matsushima Bav, 
Tsugaru Straits, and Hakodate. The largest is about 14 inches long. 
It is found in rather deep water in abundance. 

local name, also applied to species of SiU((g<f. of somewhat 
similar form.) 

Family III. ALBULIITF. 

Bod}' rather elongate, little compressed, covered with rather small, 
brilliantly silverv scales; head naked. Snout conic, sub(piadrangular, 
shaped like the snout of a pig, and overlapping the small, infei'ior, 
horizontal mouth. Maxillary rather strong, short, with a distinct sup- 
plemental bone, slipping under the membranous edge of the very broad 
preorbital;^premaxillaries short, not protractile. Lateml margin of 
upper jaw formed b}' the maxillaries; both jaws, vomer, and palatines 
with bands of villiform teeth; broad patches of coarse, blunt, paved 
teeth on the tongue behind and on the sphenoid and pterygoid bones. 
E}'e large, median in head, with a bony ridge above it. and almost 
covered with an annular adipose eyelid. Opercle moderate, hrin: pre- 
opercle with a broad, dat, membranaceous edge, which extends back- 
ward over the base of the opercle. Pseudobranchia' present. Gill 
rakers short, tubercle-like. Gill membranes entirely separate, free 
from the isthmus; branchiostegals about 14; a fold of skin across gill 
membianes anteriorl}', its posterior free edge crenate; no gnlar plate, 
l^ateral line present. Belly not carinate, tlattish, covered with ordi- 
nary scales. Dorsal tin moderate, in front of ventrals, its membranes 
scaly; no adipose tin: anal very small; caudal widely forked. Pyloric 
c(cca numerous. Parietal bones meeting along top of head, ^'ertel)ra‘ 
numerous, 42+28=70. A single species among living fishes, found in 
all warm seas. In this, and ] 4 robably in related families, the .young 
pass through a metamorphosis, analogous to that seen in tlie conger 
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eels. They are fora time eloii^’ate, band shaped, with very small head 
and loose ti'ansparent tissues. From this condition they become grad- 
ually shorter and nioie compact, shrinking* from 3 or 3^ inches in 
length to "1 inches. Accoi'ding* to Doctoi* (filbert, this process, like 
that seen in various eels, is a normal one, through which ail individuals 
pass. In the (fulf of California, where these fishes abound, these 
band-sha])od young are often thrown by the waves on the beach in 
givat masses. 

4. ALBULA Gronow. 

Coriorhiincus Xozeman, Act. Select., Ill, 1757, ]). o82 (nonhinonnal). 

Albuki Gronow, ZoophyL, 1763, p. 102 (nonbinoniial). 

AUmla Bloch and Schneider, Syst. Ichth., 1801, p. 432 {conorhyncm=rulpes). 
Jh(tijrwus L.ackve])E, Hist. Xat. I’oiss., V, 1803, p. 45 {banaua=vulpes). 

(ilossodufi Cuvier, in Agassiz, S})ix, Pise. Bras., 1829, p. 48 {forsMH=vulj)es). 

Characters of the genus included above. 

{alhn,s, white.) 

4. ALBULA VULPES (Linnaeus). 

Vubammi Marcgrave, Hist. Bras., 1648, p. 154 (Brazil). 

Vnlpes baharnemis [the Bone-tish] Catesby, Nat. Hist. Oarolinas, etc,, 1737, pi. 11 , 
tig. 1. (Bahamas). 

Ei<o.c vulj)e^ Linn.eus, Syst. Nat., 10th ed., 1758, j). 313 (Bahamas; based outlie Bone- 
tish, Mtlpeii b((hamcmiSj of Catesby). 

Ar(jiut}n(( glossodouia ForskAl, Descr. Anim., 1775, p. 68 (Djidda, Arabia). 

Mdcabi Parra, Dif. Piezas, Cuba, 1787, p. 88, ]d. xxxv, fig. 1 (Cuba; based on Vtiba- 



rana of Alaregrave). 




Sy nodus aryenieus Bloch and Schneider, Sj'st. Ichth., 1801, p. 398 (Asia). 

Chipen br< tsUlensh Wi.ovn and Schneider, Syst. Ichth.., 1801, 427 (Brazil). 

Albuln ronorynchus Bloch and Schneider, Syst. Ichth., 1801, p. 432 (Antilles; after 
Gronow and Plumier; calle<l Albiila plumieri on plate lxxxvi). 

Anna iinmacukda Bloch and Sc’hneider, Syst. Ichth., 1801, p. 451 (Central America; 
after Macabl of Parra). 

Batyrinus banana Lacepede, Hist. Nat. Poiss., V, 1803, ]>. 46 (He de France). 

(Vapm r/R/crorrp/i/n Lacepede, Hist. Nat. Poiss., V, 1803, p. 426 (^Martinique, on a 
drawing by Plumier). 

(dossodns forskdli Agassiz, Spix, Pise. Bras., 1829, p. 49 (Bahia; called Engrauhs 
svrtcus and Engraidh bafiiensis on plates xxii and xxiv). 
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AUmla pan\r CuviFAi and Valenciennes, Hist. Nat. Toiss., XIX, 1846, j). 889 (:Mar- 
tinique, Baliia, Kio de Janeiro). 

Alhula goreensis Cuvier and Valenciennes, Hist. Nat. Poiss., XIX, 1846, }>. 848 
(Gorea). 

Alhula neogumaica Cuvier and Valenciennes, Hist. Nat. Poiss., XIX, 1846, p. 850 
(New Guinea) . 

Alhula, seminuda Cuvier and Valenciennes, Hist. Nat. Poiss, XIX, 1846, j). 851 
(New Guinea). 

Alhula erythrocheilos Cuvier and Valenciennes, Hist. Nat. Poiss., XIX, 1846, p. 858, 
pi. cxL (Tonga). 

Alhula forsteri Cuvier and Valenciennes, Hist. Nat. Poiss., XIX, 1846, p. 854 (Tahiti). 
Alhula rostrat a Gronow, Cat. Fishes, 1854, p. 189 (American ocean, etc.). 

Alhula conorhynchus Gunther, Cat. VII, 1868, p. 468. 

Alhula Jordan and Gilbert, Synopsis, 1888, p. 858. — Jordan and Evermann, 

Fish. North Mid. Am., 1, 1898, p. 411. — Jordan and Evermann, Fishes of 
Hawaiian Islands, 1908 (1905), p. 55, fig. 9 (Honolulu, Hilo). 

llahitat . — Shores of all tropical seas. 

Head 3f ; depth d. D. 15; A. 8; .scales 9-Tl-T. Upper lobe of cau- 
dal the longer. A broad band of peculiar, elongate, membranaceous 
scales along middle line of back; accessory ventral scale large. Bril- 
liantly silver}^ olivaceous above; back and sides with faint streaks 
along the rows of scales; tins plain; axils du.sky. Length IS inches 
to 3 feet. Tropical seas, on sand}" coasts, almost universally distrili- 
utedand generally almndant, ranging northward to Naga.saki in fJapan. 
One specimen found in the Tokyo market. 

{vul2)e^. fox.) 

Family IV. CHANID/E. 

Body oblong, compre.ssed, covered with small, tirin, adherent scales. 
Lateral line distinct. Abdomen broad and tlattish. Snout depressed; 
mouth small, anterior, the lower jaw with a small symphyseal tuber- 
cle; no teeth; premaxillary joined to upper anterior edge of maxillary. 
Eye with an adipo.se eyelid. Gill membranes broadly united, free 
from the isthmus. Branchiostegals 4; pseudobrancliia^ well devel- 
oped; an acces.sory branchial organ in a cavity behind the gill cavity. 
Dorsal tin opposite the ventrals; anal fin shorter than dorsal. ]\Iucous 
membrane of esophagus raised into a spiral fold; intestine with many 
convolutions. Skeleton with various peculiarities. Coloration sil- 
very. Vertebra3 about 45. Large fishes of the warmer parts of the 
Pacific. 

B. CHANOS Lacepede. 

r/ifluos Lacepede, Hist. Nat. Poiss., V, 1808, p. 395 [arahicu^). 

Lnlodeh'a (Kuiil) Ruppell, Neue Wirbelthiere, 1885, p. 18 {cluniofi). 

I^ycholepis GRAYy Dieffenbacli’s Travels in New Zealand, II, p. 818, about 1848 
(salmoneus) , 

Characters of the genus included above. 

{xdrog^ name in modern Greek, from jakos, the open mouth). 
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5. CHANOS CHANOS (Forskal). 



Mu(fd rJuutof< FokskAl, Descript. Aiiiiii., 1775, ]). 74 (Ked Sea; Djidda, Aralna). 

Litiodeira chanos Kupcell, Atlas Nordl. Africa, 1828, p. 18, pi. v, tig. 1 (Red 
Sea). 

Chanos chnw^i Klcnzinger, Verb. Bat. Zool. Gen., Wien, 1871, p. 605. — Jordan 
and Fvehmann, Fishes North and ]\1 id. America, I, 1806, ]>. 414; Fishes of 
Hawaiian Islands, p. 56, 1006 (1005) fig. 10, (Hawaiian Islands); Proc. 
U. S. Nat. Mas., XXV, 1902, p. 827 (Giran, Taihoku and Toii, Formosa). 

Mugil sahuoneus (Forster) Bloch and Schneider, Syst. Ichth., 1801, j). 121 
(Pacific Ocean). 

Oatrws sahnoneas Cuvier and Valem'iennes, Hist. Nat. Poiss., 1846, p. 201 
(Between New Caledonia and Norfolk Island). 

Lrnriscas { Plgcholejns) s<dmo)ieiis Gray, in Dieffenbacli Trav. New Zeal., 11, 
p. 218 (New Zealand). 

('hunos amhiciis Lac’epede, Hist. Nat. Poiss., V, 1803, }>. 896 (Arabia). 

Cgprhms j)ala Cuvier, Regne Animal, 2d ed., 11, 1820, p. 276 (India) (After 
Russell). 

Cgpriuus tolo Cuvier, Regne Animal, 2d ed., 11, 1829, p. 276 (India). 

Lenchcns zeylomcas Bennett, Proc. Comm. Zool. Soc., 1832, p. 184 (Ceylon). 

Chanos me) do Cuvier and Valenciennes, Hist. Nat. Poiss., XIX, 1846, pp. 194- 
198 (He de France, JMadipolain, nudialls Vizigapatam, orUmtaUs 

Jaiian, and cuprhidla Honolnln). 

Untirinus argentens Jerdon, ^ladras, Jonrn. Lit. Sci., XV, 1849, p. 343 (Madras). 

Jhitirums maderas])ate)isis Jerdon, IMadr. Jonrn. Lit. Sci., XV, 1849, p. 344 
(Madras). 

Chanos hid icus Bleeker, Verb. Bat. Gen., XXIV, 1852, p. 11 (East Indies). 



Ilnhltat . — Tropical shores of the Pacific, north to southern Japan. 



19 + 2()=45; snout 8^; eye maxillary 4^. Pectoral If; ventral 
IJ; caudal k longer than head; dorsal Id io head. B. 4. Aspect of a 
large C 3 prinoid. Body (dliptical, moderately compressed, the caudal 
peduncle slender. Head pointed, rounded above. E}"e and side of 
iiead covered by a large transparent, imperforate adipose eyelid. 
Mouth smalU terminal toothless, transverse, the lower jaw included; 
maxillary broad, slipping under the adipose preorbital, without sup- 




Fig. 3.— Chanos chanos. 
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pleiiiental ))one. Opercle truncate l)ehind. Pseiidol)rancIiia^ very 
large. Gill-rakers line and Ilexilde, very close set, rather long. Bones 
of gill-rakers flexible. Gill arches all connected by ineiiil)rane. Lat- 
eral line well developed. Scales tiriii, cycloid, with strongly marked 
longitudinal stride. Scales rather huge, hard, Ann, enameled, becom- 
ing bony when dry, used })V the Indians for oiammental work. Dorsal 
inserted somewhat nearer snout than base of caudal, before ventrals, 
its first ray falcate, its last produced in a short lilament, longer than 
pupil; base of lin with a large scaly sheath; pectoral and ventral with 
scaly axillary appendage; anal similar to dorsal but much smaller; 
pectorals and ventrals rathei* small; caudal very long, forked to the 
base, its lobes subequal, straight; base of fin with small scale; ventrals 
somewhat falcate. Color greenish above, the sides ]>i illiantly silveiy, 
fins more or less darkened; inside of ventrals and pectorals blackish. 
Length to 5 feet. Pacific and Indian oceans, on sand}- shores, north 
to the Hawaiian Islands and to Nagasaki; not seen by us in Japan, but 
almost eveiy where common in the tropical Pacific. 

Family V. DOHOSOMATKLE. 

Body shoi’t and deep, strongly compressed, covered with thin, decid- 
uous, cycloid scales. Belly compressed to an edge, which is armed 
with bony serratu res. Head naked, short, rather small. Mouth 
small, inferior, oblicpie, overlapped by the blunt snout; no teeth; 
maxillaiy narrow and short, with a single supplemental bone, not 
extending to opposite middle of eye, and forming but a small portion 
of lateral margin of upper jaw; mandible short and deej), its rami 
enlarged at base; premaxillaries not protiaciile. Gill-rakej s slender, 
exceeding!}" numerous, not veiy long, similar on all the arches. Gill 
membranes not united, free from the isthmus; branchiostegals about 
6; pseudobranchiiv large. An adipose eyelid. No lateral lin('. Dor- 
sal fin al)Out midwa}^ of the body, usually behind ventrals. Pectorals 
and ventrals moderate, each with an accessory scale. Anal veiy long 
and low; caudal foi'ked. No adipose fin. Vert(d:)rje Stomach 
short, muscular, like the gizzard of a fowl. ^lud-eating fishes of the 
coasts and rivers of warm regions, of little valne as food. The family 
is very close to the Clupeidaq the distinguishing characters being not 
of great importance. 

KEY TO GENERA. 

a. Dorsal fin with its last ray prolonged and lilainentons. 
b. Mouth large; gillrakers very long; anal lin very low 
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6. KONOS1Ri5s Jordan and Snyder. 

KonoUmif^ Jordan and Snyder, Proc. U. S. Nat. ^lus., XX I II, 1900, p. 349 
{puudatus). 

This oeniis is closely rebited to I)ov(m»n(i^ the American Gizzard 
Shad, ditt'erino- in the larger mouth, longer gill-rakers, and in the very 
low anal tin. 

The dorsal, as in Doromn^a^ has its last ray produced in a long fila- 
ment. Species Asiatic*, entering rivers. 

{Konoshivo^ the fFapanese name, from the Castle of Konoshiro, 
virtue; t<hlro^ castle; in allusion to the baj'red markings, like the 
castle gates.) 

KF.Y TO SPECIES. 

a. Snout little longer than lower jaw; dei>th alxnitoj in length, without 
caudal; anal rays 22 to 24; scales 55; a dark opercular spot and 

dark streaks along the rows of scales above punckdu.% 6 

aa. Snout very ])rominent, projecting much beyond lower jaw ; depth 2J 
in length, without caudal; anal rays 20 to 22; scales 50; color silvery, 
with a dark opercular s]>ot; bluish above; rows of spots along sides 
of back indistinct or w anting nasiii<, 7 

6. KONOSIRUS PUNCTATUS (Schlegel) Jordan and Snyder. 

KONOSHIRO. 

Chatorsms piuict(diis Schlegel, Fauna Jap. Poiss., 1846 p. 240, pi. cix, fig. 1 
(Nagasaki). — Cuvier and Valenciennes, Hist. Xat. Poiss., XXI, 1848, p. 107 
(Jaj)an). — Bleeker, Verb. Bat. Gen., XXV, Japan, i>. 50. — Kner, Novara 
Fische, 1867, i>. 336 (Madras, Tahiti). — Gunther, Cat. Fish., VII, 1868, 
1 >. 408. — Xa.aiiye, Class. Cat, 1881, p. 109 (Tokyo). — Ishikaava, Prel. Cat., 
1897, p. 9 (Tokyo; Boshu, Japan). 

Konosirns punctatus Jordan and Snyder, Proc. V. S. Nat. Mns., 1900, p. 327 
(Tokyo); Check list, 1901, p. 52 (Yokohama). 

Clupanodon thrissa Jordan and Snyder, Proc. U. S. Nat Mus., 1900, p. 743 
('Yokohama; not Clupcn thrism of Osbeck, a Chinese species). 

llahitat . — Shores of southern Japan, entering estuaries. 

Head 4 in length (4f in total length); depth (3|); 1). 16, A. 23; 
P, 16; V. 8; scales in lateral series, 55; eye space 4 in hetid; eye 6; 
interorbital space 41 in head; mandible 2§; pectoral 1^; ventral 24; 
caudal peduncle compressed, about 3, 

Body deep compressed, elliptical ovate; the belly more (*urved than 
back; body less elevated than in species of Doro^oma : throat and bell}" 
sharp, margined by scutes terminating in sharp spines which point 
backward; head rather small, conical, rather broad above, the inter- 
orbital space with a blunt median ridge; snout blunt, quite short, 
broad; eye space large, pointed anteriorly, all but pupil of eye cov- 
ered by an adipose lid; mouth snbterminal. slightly inferior, the pre- 
maxillaries projecting slightly l>eyond cleft, medium size, larger than 
in the American species, Dorosoina cepaUaniim ; mandible extending 
to posterior margin of eye space; maxillary well developed ])osteriorly, 
reaching to middle of orbit; opercular membrane bones broad, well 
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developed; numerou.s ))ranchino- mucous eniials radiating- ))elund and 
below eye. 

Teeth none. 

Gill-openino's laro-e, membranes free from isthmus: gillrakers of 
tirst arch very tine and slender, as loni( as gill filaments, which ai*e 
coarser and stouter than rakers; all the gill ai‘(‘hes with well developed 
gillrakers; pseudohrancliia' numerous, coarse. 

Scales thin, close set, not deciduous, medium size, c3"cloid; a long, 
narrow, pointed scale in axil of ventral and ])ectoral. 

Lateral line not present. 

Distance from tip of snout to base of doi’sal a trifle more than from 
posterior end of dorsal to middle of l)ase of caudal; tin moderately 
high forward, ra])idlv deci'easing in height till last rav is reached; 
this is tilamentous and greatly elongated, reaching ))ase of caudal; anal 
tin low, slightly longer than dorsal: caudal of medium size, dee])lv 
emarginate; j)ectoral moderate; ventral small, its origin beneath mid- 
dle of dorsal. 

Color dorsal region brownish olive, with a silvery cast; each scale 
on hack and to middle of sides with a brown spot in middle^; a large 
black blotch on should(*r, opposite or higher than e3^e; sides^and Ixdlv 
3"ellowish silvery; tins uniform, pale bi'own or yellowish. 

This description is taken from specimens from Tokyo. have 

others from Nagasaki, and from Matsushima Lav. It is rather com- 
mon in southern Japan. 

The related species fhri'<m Osbeck and Ko)U)siru>^ mi><us 

(Bloch) = Chatoessiis aquosw^ Richai’dson) occurs in soutliern China, 
but there is no trustworthy i^ecord of their existence in Jaj)an. It is 
not known that Kono^lru>^ punetatus occurs in China. 

{punctatus^ spotted.) 

7. KONOSIRUS NASUS (Bloch). 

DOROKUI (MUD CARP). 

« 

Clupea nasus 'Bi.ocn, Ichthyolo^ia, XII, 17^)7, p. 117, pi. ccrcxxix (Tranquebar). 

ChatoessKs 7 iasus Cuvieu and Valenciennes, Poiss., XXI, 1S4S, p. 104 (Pondi- 
chemq Bombay). — Gunther, Cat., VII, 1868, j). 407 (Cochin, Java, 
Aml)oyna, Philippines). 

Doro.wma nasm Bleeker, Atlas Ichth. Chip., VI, }>. 142; pi. cclx, fi^. 4 (East 
Indies) . 

Konoslms nasus Smith and Pope, Pro(!. V. S. Xat. ]Miis., XXXI, 1906, ]>. 462 
(Urado near Kochi). 

Clupanodon naslcns Lacepeve, Poiss., V, 1806, p. 472 (After Bloch). 

Chatoe.'isus altiis Guay, Illustr. Ind. Zool., 1835, pL xci, fyi?. 2 (Iinlia). 

Chaioessus aquosus Ricu\m^so^, Ichth, China, 1846 (Canton). 

ChatoessKs come Richardson, Voy. Erebus and Terror, 1846, p. 62, pi. xxxi. 

Kono.^irus thrism Jordan and Seale, Prnc. Davenport Ac. Sci., X, 1905, ]>. 2 
(IlongKon^; not ('hipea thrifisa Linnaeus). 

«The name Clupea thrissa Linmens, based primarily on the Chipeo ttiza of Lager- 
strom and Clupea thrissa of Osbeck, seems to belong to the remaining Chinese species, 
distinguished by the long anal tin (A. 26 to 28). This should stand as 
Proc. X. INI. vol. xxxi — 06 41. 
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Habitat. — Eu.st Indies, north to southern fhipun. 

Head d; de])th to 2|; D. Id, A. 20-22 (besides two rudimeiits); 
scales 10-40 to .10; eye 4 in head, about as lono- as snout; gape twice 
as wide as d('ej), oveihung by the snout; gill rakers rather short; 
abdominal scutes 15+13. 

Silvery, bluish above, the middle of each row of scales above darker, 
this forming faint longitudinal streaks al)ove; usually a blackish spot 
behind opercle; dorsal and caudal dusky ))chind. 

This species, common on the coasts of China and south to India and 
the East Indies, has been once taken in Japan, three specimens being 
secui'ed at Urado maxr Kochi in Shikoku by Ib*. Hugh jM. Smith. 

Jordan and Seale were apparently in error in the identitication of 
this species with Clu/pa thrimi Linnaeus. In the original diagnosis, 
([noted from Lagerstnlni, 2S anal rays are counted. This number 
ocean’s in tlie Chinese species, Ko)io,'<irai^ macnlatas (Richardson), which 
species should stand as Kou(/sii raf< thrlmi. The thris.'<a of Lacepede, 
after Broussonet, the type of his genus (HajHinodon^ is the West Indian 
Ophtlam(a)KL., or rather Clapanodon o(jllnu^<. 

{nasm., nose.) 

* Family VI. CLFPEID/E. 

HERRINGS. 

Body oblong or elongate, more or less compres.sed, covered with 
cycloid or pectinated scales. Belly sometimes rounded, sometimes 
compressed, in which case it is often armed with bony serratures. 
Head naked, usually compressed. Mouth rather large, terminal, the 
jaws about e([ual; inaxillaries forming the lateral margins of the upper 
jaw. each com|)osed of about three pieces. Premaxillaries not pro- 
tractile; teeth mostly small, often feeble oi’ wanting, variousl}" arranged. 
Adipose eyelid present or absent. Gillrakers long and slender; gill 
membranes not connected, free from the isthmus. No gular plate. 
Gills 4, a slit behind the fourth. Branch iostegals usually few (6 to 
15). Posbn-ior lower part of opercular region often with an angular 
emargination, the tips of the larger })ranchiostegals being abruptly 
truncate. Pseudobranchiie present. No lateral line. Dorsal tin 

KONOSIRUS THRISSA (Linnaeus). 

MyMu.H cor])orr or((io {Clupca triza) I^agersthom, China, ai><)ut 1750, p. 50 (China; 
A. 28). 

CUipea O.sbeck, Iter. Chinensin, 1757, p. 257 (China; A. 24; pre-Linnjon). 

Clupea. Linn.eus, Syst! Nat., lOtli ed., 1758, ]>. 818. (Diagnosis after 

Lagerstroni; name after Osbeek). 

Chato'h.s)iii o.sJ)ccli Ci vier and Valen('iennes, Pniss., XXI, 1848, p. 106 (China; 
snout inueh .‘^liorter than in C. va.^ns; body more oblong; A. 24; inaj" be 
I\. punrUduiy). 

( 7<(dn’.s*.9R.s ti'iza, chry^o}>term, and in(irulatu.'<, Richardson, Ichtb. China, pp. 307, 
808 (Canton). 

Chatoessas macxdatas Gunther, Cat. VII, 1868, p. 409 (Formosa). 
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median or somewhat postmdor, rarely wanting. No adi])ose tin. Veii- 
trals inod(‘rate or small (wanting in Pr/,sti[/asf(r). Anal usualh' rather 
long; eaiulal tin forked. Vertel)rje 40 to 50. Species numerous, 
inhabiting all seas, and usually swimming in immense schools; many 
species ascend fresh waters, and some i‘emain there permanently. The 
northei'u and fresh-water vspeci<\s. as in many other families, differ 
from the tropical forms in having a larger number of vertebral 
segments. 

KEY TO GENERA. 

a. (Dc8srMiERiiN.E. ) Bell\" rounded, covered with ordinary scales; sii])|)leinental 
bones of maxillary very narrow; anal fin short. 

b. Ventrals small; teeth small, persistent, on jaws, vomer, jjalatines, pterygoids, 
and tongue. 

c. Dorsal inserted before ventrals; teeth moderate; no silvery lateral band; 

dor.>al long, of 18 to 29 developed rays Etnimens^ 7 

cc. Dorsal opposite ventrals; teeth very feeble or wanting; a broad silvery 

lateral stripe Stolephorvs, 8 

aa. Belly compressed, armed with bony serra^; supplemental bones of maxillary 
broad. 

d. (Clupein.e) Anal fin moderate, of 15 to 25 rays; dorsal inserted nearly 
opposite ventrals. 

e. Scales with their posterior margins entire and rounded; intestinal canal 
of moderate length. 

/. Last ray of dorsal not i)rodiiced. 

g. Vertebnv about 50 in number (46 to 56) ; species of nothern regions. 
h. Vomer with teeth; ventral scutes weak, ventrals below middle 

of dorsal; vertebne 50 to 56. Skeleton rather firm Clifpca, 9 

hh. Vomer without teeth; ventral scutes very weak, the belly more 
or less rounded; vertebric about 52; ventrals under middle of 

dorsal. Skeleton weak, flesh oily Sardinelkty 10 

gg. Vertel)ue about 42 (40 to 44); troincal species with the scales 
large and usually firmly attached; ventrals inserted under mid- 
dle of dorsal; adipose eyelid oksolete Harengula^ 11 

dd. (Pkistigasterin.e. ) Anal fin very long, of more than 80 rays; dorsal fin 
inserted l)ehind ventrals. 

ii. Teeth all villiform; no canines; ventral tins present. lUshUy 12 
7. ETRUMEUS Bleeker. 

Etrumeus Bleeker, Verb. Bat. Gen., XXV, Japan, 1853, p. 58 (mirropus). 

Perkiusia Ro.sa Smith, Amer. Xat., 1891, p. 153 (othonops) . 

Body rather elongate, somewhat compressed, the abdomen rounded 
and without serratures. Mouth terminal, of moderate width, fornted 
as in CJupecp Imt the maxillarv more slender. Teeth moderate, in 
patches on jaws, palatines, pterygoids, and tongue. Scales cycloid, 
entire, very deciduous. Branchiostegals numerous, veiy slender. 
Ventrals inserted posteriorly, entirelv behind dorsal; the dorsal fin 
rather long, of IS to 20 rays; anal low, of moderate length. Pseudo- 
branehiie well developed; pyloric emea numerous. No silvery lateral 
stripe. Few species. Asiatic and American. 

{uTume^ Japanese name of Etrumeus mierojfus., called by Bleeker 
Ikan etrumeL) 
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8. ETRUMEUS MICROPUS (Schlegel). 

URUMEIWASHI. 

Clvpea micropiL ^ Schlegel, Fauna Japonica, Poiss., 1846, p, 286, pi. cvii, fig. 2 
( Nagasaki). 

Etrunu'iis viicropus P>leeker, Verli. Bat. Gen., XXV, 1853, p. 48 (Nagasaki). — 
GitNTnEK, Cat., VII, 1868, 467 (Japan). — Namiye, Class. Cat., 1881, 

p. 109 (Tokyo). — Ishikawa, Prel. Cat., 1897, p. 8 (Tokyo). — Jordan and 
Fvermann, Bull. U. S. Fish Com., XXI II for 1903, j). 58 (Ilonohilu). 

Perkinsi<t othonops Rosa Smith Eigenmann, Ainer. Nat., 1891, p. 153 (San Diego, 
California) . 

Jlahltat , — Sandy shoiavs of southern Japan; also ranoing to Hawaii, 
and once recorded from California. 

Head 4 to 4| in length; depth 0 to 6^; D. 20; A. 11; P. 16 or 17; 
V. 9; scales about 56; eye 3 in head; snout 3.5; mandibles 2; inter- 
orbital space 4 to 41; maxillary 2f to 3; P. 1.5 in head; Y. 2f ; caudal 
peduncle coinpressed, its least depth 3d in head. 

Hod}^ elongate, subcylindrical, slightly compressed; head elongate, 
much compressed anteriorly, pointed, llattened above; snout long, 
pointed, compressed; eyes large, covered by thick, adipose eyelids; 
mouth small, terminal, jaws subequal, the mandible projecting very 
slightly; teeth in jaws minute; in line villiform bands on vomer, 
palatines, and tongue. Maxillary slipping under the preorbital ridge 
and extending posteilorly a little lieyond the anterioi* edge of eye; 
preopercle with radiated branching mucous eaudals present; gill open- 
ings large, membranes free from isthmus; gill rakers long, slender; 
gill tilaments longer, tine, the pseudobranchiic also long; peritoneum 
pale or silvery; scales rather large, cycloid, mostly falling off in alco- 
holic specimens; both pectorals and ventrals with long pointed scaly 
daps but little shorter than the fins. Origin of dorsal nearer tip of 
snout than base of caudal; anal tin very small, its origin inidwa\" 
between origin of ventrals and base'of caudal; caudal small, deeph" 
einarginate; pectorals rather short, about 2^ in space to ventrals; 
ventrals small, their origin liehind tip of depressed dorsal, 2 in space 
to origin of anal. 

Color dusky blue above, often Avith rows of darker blotches, the 
lower parts silvery white; tips of snout and mandible dusky; tins yel- 
lowish to pale or Avhitish; basal portions of pectoral and caudal more 
or less dusky. 

This species is common throughout southern Japan in sandy bays. 
Maii}^ specimens were taken at Nagasaki, Wakanoura, JNtisaki, 
Aomora, and Tokyo. 

(/a/epos’, small; foot.) 
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8. STOLEPHORUS Lacepede. 

Stolephorus Lacepede, Hist. Nat. V, I 8 O 0 , p. 881 {japo)d<‘aa) (not StoJc- 

phorus Bleeker= . 

Bleeker, Verb. Bat. (xen., XXIV, p. 17 {macassar iensts=Jelica( ala). 

Spratellokles Bleeker, Verb. Bat. Ren., XXIV, p. 29 {argyrolimia—japoaica). 

Body oblong-, little eompre.ssed, with rather large, thin, deciduous 
scales. Belly rounded, without serratiire. Snout conical, compressed, 
formed much as in Clupea. Teeth none or very minute and decidu- 
ous. Anal tin short, free from caudal, its rays 9 to 15. Gill mem- 
branes separate. Dorsal inserted opposite ventrals. A])Out d fiat 
bran c h i os tegal s . 

Small tishes of the Indian seas, marked with. a broad silver}^ lateral 
band, as in the species of EngraulJs and AncJu)v'ui^ a fact which led to 
the erroneous identitication of the name Stolephoru.^ with species of 
the latter genus. The name, however, should not be used for an>^ 
anchovy. 

[(jTokt]^ a stole, a white 'hand worn by priests; (f>6pog^ ]>earing; in 
allusion to the silvery lateral band.) 

9. STOLEPHORUS JAPONICUS (Houttuyn.) 

KIBUNA IWASHI. 

Atherina japonica Houttuyn, Verb. Holl. Maatscb. wet Haarl., XX, 1782, Pt. 2, 
p. 340 (Nagasaki). 

Stolephorus japoiiicus Lacepede, Hist. Nat. Poiss., V., 1803, p. 381, after 
Houttuyn. — Jordan and Seale,' Proc. V. S. Nat. Hus., XXVIll, 1905, p. 
770 (Negros I., Philippines). 

Clupea gracilis Schlegel, Fauna Jajion. Pois.*^., 1846, p. 238, pi. cviii, tig. 2 
(Nagasaki). 

Spratelloides gracilis Gunther, Cat., VII, 1868, p. 465 (Japan). — Isiukawa, Prel. 
Cat., 1897, p. 8 (Hizen). 

(?) Spratelloides argyrotimia Bleeker, Verb. Bat. Gen., XXIV, p. 29 (Celebes). 

Habitat. — Southern Jajian, north to Izu and Osaka, very common 
in sandy ba}vs. Also in the East Indies, if Stolephoru.^ argyvotcenia is 
the same species. 

Head about Ai in length; depth about 7; D. 11; A. 13; P. l-t; V. 8; 
eye, 3 in head; snout A; mandible 2 to 2^; interorbital space A^ to 5; 
ventral 2i; caudal pedunch^ tlattish, 3i. 

Bod}" elongate, slender, siibcylindrical; caudal peduncle and liead 
compressed, the snout pointed; back broad, its ti*ansverse diameter 
about 2 in head; snout pointed; top of head tiattened; eye large, Avith 
adipose lid; mouth terminal, rather small, the lower jaw ycry slightly 
projecting; maxillary compai-atively broad, covering all but tip of 
mandible, and extending posteriorly to anterior margin of eyeball. 

Teeth absent. 
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(rill openin<i* the iiKMiihnines free; oill mker.s very tine and 

^lenclei'; g’ill tilaineiits about two-thirds as long as gill rakers; pseudo- 
branch ia^ numerous. Peritoneum dusky. 

Scales large, cycloid, deciduous; no lateral line; no ventral scutes 
or sei‘ rated scales. 

Dorsal small, its origin slightly nearer tip of snout than base of 
caudal; anal low, very small, very far back; distance from its origin 
to that of caudal about one-fifth of length without caudal fin; caudal 
small, deeply emarginate; ventrals small, tladr origin beneath middle 
of dorsal; pectorals inserted at lower posterior angle of opercle. 

Color, uniform ]aile brown bluish in life, with abroad lateral silvery 
band, this boi*dered with a narrow dusky band above; a narrow median 
dorsal dusky band from tip of snout to base of caudal. Fins colorless, 
except dorsal and caudal; these marked by fine transverse dusky 
lines. 

This beautiful little fish is common throughout southern Japan in 
estuaries and sandy bays. We have many from Wakanoura. Naga- 
saki, Heda in Izu (Capt. Alan Owston), and from the mouth of the 
Yodo River, at Osaka. Specimens of Stolephorus a rgi/ rot cm ui ivom 
Negros Island in the Philippines seem to differ only in having no 
dark streak along the upper edge of the lateral stripe, this streak 
being conspicuous in all adult Japanese examples. 

{japonicur^ Japanese.) 

9. CLUPEA (Artedi) Linnaeus. 

Clnpea (Artedi) Linnaeus, Syst. Nat., lOtli ed., 1758, jv 317 {harengm). 

llogenki Cuvier and Valenciennes, Hist., Nat. Poiss., NX, 1817, p. 340 {alha, 
“the whitebait,’’ the young of harengus). 

True herrings with the bod}^ elongate, numerous vertel)ra?, the ven- 
tral serratures weak, and an ovate patch of small but persistent teeth 
on the vomer. The few species belong to the northern seas, where the 
number of individuals is inordinately great, exceeding perhaps those 
of an}^ other genus of fishes. Not anadromous, spawning in the sea. 

(iiupea^ herring). 

KEY TO SPECIES. 

a. Bellrserrate behind ventrals only; anal rays about 14 pallasiij 10 

lo. CLUPEA PALLASII Cuvier and Valenciennes. 

NISHIN (HERRING). 

Clupea harengus \\XT. Pallas, Zoogr. Rosso.- Asiat., Ill, 1811, p. 209 (Kamchatka). 

Clupea pallasn Cuvier and Valenciennes, Hist. Nat. Poiss., XX, 1847, p. 253 
(Kamchatka; based on Pallas’s specimens). 

Ch(])ea mirahilis Girard, Proc. Ac. Nat. 8ci., Phila., 1854, p. 148 (San Francisco). — 
Gunther, Cat., Vll, 1868, j). 418. — Jordan and Gilbert, Svnopsis, 1883, p. 
265. 
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Sjn'otSlaiJes brifoponis Cope, Proo. Amer. Pliilo^j. Sx*., lS7o, p. 25 (Sitkii). — Jok- 
DAN and Gilhert, Synopsis, 1SS2, p. 264. 

Clnpea harewjm Namive, Glass. Gat., ISSl, ]). lOS (Hokkaido). — Ishikawa, Prel. 
Gat., 1897, p. 8 (Xeninro, Hitachi, Sakhalin). (Xot of Liiinaais). 

I Jah i tat. ~ North Pa(*itic, .south to iiortlieni Jtipaii and to .soulheni 
California. 

Head, in length; depth, d; D, Id; A. 14; scales, .52; eye, 2.5 to 
8 in length of head; snout, 4; mandible, If; iiiterorbital space, .5f; 
maxilhuT, 2; caudal peduncle compressed, its least depth a little less 
than 3 in head. 

Bod}^ elongate, posterior and anterior regions compressed; head 
much compressed infi’ontof eyes; sides of snout ))ulging; eyes large, 
with large adipose eyelid; mouth terminal, oblique, rather small, the 
lower jaw strongly projecting. 

Lower jaw armed Avith a few small teeth, none on premaxillary; 
tongue and vomer each Avith a small patch of minute teeth arranged in 
a double row. ^landible largely conc(‘alecl by the large maxillary. 




which extends backAvard to middle of oi4)it or beyond. Top of head 
tlattened, with a concavity behind interorbital region. 

Gill openings quitt‘ large, the mem])ranes free from isthmus; gill 
rakers very long, slender, numerous; ])seudobranchia^ present; peri- 
toneum dusk 3 \ 

Scales deciduous, medium size, cycloid; scutes small, poorly devel- 
oped, only betAveen ventrals and anal. 

Insertion dorsal almost inidAA^ay betAveen tip of snout and base of 
caudal, the tin small, its base a little less than half the length of head; 
4nal loAV, its length e(pial to that of dorsal; caudal small, (unarginate; 
pectorals small, li in head; ventrals short. 2 in space to anal opening, 
their origin a little forward of middle of dorsal. 

Color of alcoholic specimens; dusky above, sides and belly brassy or 
silvery; scales Avith a greenish opalescent luster. Fins brownish 
yelloAvish to ]>ale. 

This species, the common herring of the Pacitic, is abundant in 
northern Japan, as throughout Alaska, and southward to southern Cali- 
fornia. About Sakhalin and Hokkaido the fisheries of Nishin or 
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horrino' have ^reat (‘ronomic iniportaiu'e. We have speeimens from 
Aomoi'i, Otani, Matsushima, Kiishiro, Same, Petropaiilski {Alhatroi^s)^ 
and Hakodate. 

to. SARDINELLA Cuvier and Valenciennes. 

Sarfliru’Ua Cuvier and Valp:nciennes, Poins., XX, 1847, p. 261 {aurita). 

^[nibh/gastet' r>LEKKEii, Jour. liid. Arch., Ill, 1849, p. 12 {dupe aides) . 

Sardinia Poey, Meinorias, II, I860, p. I>11 {pseudohispanica). 

This o-emis is close to Chipea, which it resembles in the elong-ate 
form and weak ventral serratm*es, dilfering in the form of the body and 
in the feeble skeleton. Vomer toothless, the teeth in the jaws mostly 
weak. Scales thin, deciduous. Adipose eyelid pre.sent. Gill rakers 
very numerous. S[)euies ehieti}^ conlined to the two temperate zones, 
all closely related to the European Sardine, Sardhidla pilchard us 
agreeing with it in the rich and delicate llesh; less tirm than that of 
i-elated species and much richer in oil. Species marine, not anadro- 
mous, known in Japan as Iwashi or Sardine. As SardineUa aurita^ 
the type of AardhuUa seems to be a tiaie sardine, SardineUa must 
take the place of Sardinia. Clapanodon^ a name sometimes used for 
this gi'oup, is strictly a synonym of ( >pisthonenta. and has [)riority 
over the latter name for the American genus. 

(Sardinia^ a sardine.) 

II. SARDINELLA MELANOSTICTA (Schlegel). 

IWASHI (SARDINE), 

Clupea niehtnoslieJa Schlegel, Fauna Japon. Poiss., 1846, p. 237, jd. cvii, fig. 3 
(Nagasaki). — Gunther, Cat. Fish., Vll, p. 430 (China, Japan). — Namiye, 
Clays. Cat., 1881, p. 108 (Tokyo). — Ishikau'a, Prel. Cat., 1897, p. 8 (Tokyo, 
Nagasaki). 

Clupanodon melanodidus Jordan and Snyder, Proc. IT. S. Nat. Muy., 1901, p. 349 
(Tokyo). 

(?) Clupea cieruleoriitata Richard.son, Ichth. Chin., 1846, p. 305 (Canton). 

Habitat. — Slio]*es of Southern Japan and China. The Chinese 
species SardineUa cieruleorittata is apparently the same, butSchlegeTs 
name of the same date has page precedence. 

Head, T-V to T.j in length to base of caudal; depth, b to 7; D., 16 to 
17; A., 17; P., 17: V.,8; scales in lateral line about 45; eye, including 
adipose eyelid, 8 in head; snout, 4i; mandible, If; interorbital space, 
5; maxillary, P., U to I f in head, 8 in total length; V., 2^ in head; 
caudal peduncle rounded, its least depth 8f in head. 

Body elongate, siibcyclindrical; head elongate, compressed, pointed, 
slightly llattened above; snout rather short and blunt. Eye large, 
covered by the thick adipose eyelid; mouth smaii, terminal somewhat 
oblique, the lower jaw projecting. Teeth wanting, except on tongue, 
which is covered with bands of excessively minute teeth, and a median 
row" of larger, but still very small teeth. ^Maxillary extending poste- 
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riorlj" to a perpeiKlicular drawn from iniddlo of orl)it. Gill opoiiiny-s 
laro’c, membranes free from isthmus; gill rakers numerous, slender, 
close set, twice as long as gill tilaments; pseudol)ranebia‘ shorter than 
gill tilaments; peritoneum dark or l>lack. 

Scales veiy thin, deciduous, ctenoid; or median abdominal line a 
series of scutes from isthmus to anus, each prolonged backward into 
a sharp point. 

Origin of dorsal nearer tip of snout than base of caudal, its base 
about 7 in body without tail; distance from snout to origin of dorsal 
equals that from jiosterior end of its base to base of caudal; anal longer 
than dorsal, its origin midway between that of veutrals and base of 
caudal; caudal deeply emarginate; pectorals abdominal, about If in 
head; veutrals small, their origin under middle of dorsal. 

Color lustrous; bluish above, sides and l)elly silvery white; a row 
of bluish-black spots or blotches more or less evident along sides: tins 
pale or 3 ^ellowish. 

This species is the common sardine of Japan, entirely similar in 
hal)its and economic value to its homologiies in America and Europe. 
We have specimens from Hakodate, Tokyo, Yokohama. Tsnruga, 
Aomori, Misaki, Same, Tateyama, ^Matsushima Bav, Wakanoura, Kobe, 
Onomichi, Hakata, and Nagasaki. 

(/4f/\o's', black: (JriKTog, spotted). 

11. HARENGULA Cuvier and Valenciennes. 

Ilarengula Cltviek and Valencienne.s, Hist. Nat. Poiss., XX, 1847, p. 280 
(latula). 

Clupeonia Cuvier and Valenciennes, Hist. Nat. Poiss., XX, 1847, p. 345 
(jussieui ) . 

Cl viER and Valenciennes, Hist. Nat. Poiss., XX, 1847, j). 362 {thoracata = 
koical). 

IJle Jordan and Evermann, Fish. North and ]\lid. Amor., I, 1898, p. 431 
{stoiifera). 

Small herrings of the tropical seas, with the vertebra^ in reduced 
number, about 40 to 44, and with the scales large, usnallv linn and 
adherent, often crossed by vertical stria: ventral scutes strong, 25 to 
35 in number. Skeleton relatively tirm. Adipo.se ejadid obsolete; 
lower jaw projecting; u])per jaw somewhat emarginate; teeth weak. 
Ventrals inserted behitid front of dorsal. Body compressed; cheeks 
not deep; gill rakers long and numerous. The genus Ilarengula. as 
here understood, covers considerable diversity of forms. 

(Diminutive of har(uujus^ a herring.) 



KEY TO SPECIES. 

«. Eye 2h in head; scales 40 to 44; depth about 4 in length zuno.^i. 12 

««. Eye 34 in head; scales 40; depth 3| moluccenf<i^, 13 
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12. HARENGULA ZUNASI Bleeker. 

ZTJNASHI; SAPPA. 

Clupea kowal Schlehel, Fauna Japon. Pois.s., 1846, p. 285, pi. cvii, fig. 1 (Omura, 
Nagasaki) (not of Riippc41). 

Jfarenr/u'a zmiasi Bleeker, Verb. Bat. Gen., XXVI, Japan, 1854, p. 117 (Naga- 
saki). — IsniKAWA, Brel. Cal., 1897, p. 8 (Tokyo, Bingo, Chikugo). — Jordan 
and Starks, Froe. F. S. Nat. ]Mus., XVIII, 1905, p. 193 (Gensan, Korea). 

('lupea ziutasi. (Iunther, Cat. Msh., VI 1, 1868, p. 451 (Nagasaki). — Namiye, 
Class. Cat., 1881, p. 108 (Tokyo). 

Sardenella Jordan and Snyder, Proc. V. S. Nat. ]\Ius., XXII I, 1900, 

p. 349 (Tokyo). 

Ilahltnt. — Sandy shore.s of .southern flapan, north to Hokkaido. 

Head nearly 5 in length; de])th a little le.ss than 4 in length; D. 17; 
A. U); P. ir>: V. 8; scales 40 to 44; eye 24 in head; snout 4; inter- 
orbital space 34; mandible, a trifle more than 2; pectoral 14; V. equal 
to mandilile; caudal peduncle compressed 24 . 

Body deep, much compressed, the belly sharp; dorsal and ventral 
profiles lioth convex, the latter strongly so. Head rather small, com- 
pressed, flattened aliove; snout sliort, blunt; eye rather large; mouth 
terminal, almost vertical, the lower jaw projecting; mandible nearly 
covered )yy the broad maxillary which extends backward almost as far 
as center of orbit. Tongue with a median line of very small teeth; 
lower jaw with a single row of minute teeth Avhich are also sparingly 
present on posterior part of palatines. 

Gill openings large, membranes free from isthmus; gill rakers 
numerous, fine, slender, longer than gill filaments; pseudobranchiie 
present, rather short. 

Scales thin, close-set, rather large, more or less deciduous, the 
margin entire; abdominal scutes present, each prolonged backward 
into a sharp spine; head naked, preopercle with radiating branching 
mucous canals beneath eyo. 

Origin of dor.sal to tip of snout a little more than one-third of total 
length; distance from ti}) of snout to origin of dorsal ecjiial to distance 
from posterior end of dorsal liase to origin of caudal; anal fin small, 
its origin distant from base of caudal l>y a space equal to length of 
head; caudal deeply emarginate, rather long; pectorals small, about 
twic('. eye; ventrals quite small, insert(‘d below middle of dorsal, their 
length contained 1| times in that of pectoral. 

Color, dark lustrous greenish above, sides brassy or silveiy, often 
with an opalescent lustre. Fins yellowish to pale; no dark blotches. 

This species is common in the shallow bays of southern Japan, and 
is often seen in the markets; we have specimens from Tokyo, Ono- 
michi, Tomakomai, in Hokkaido, Wakanonra, Nagasaki, and Tsurnga. 

The species strongly resembles Ilarengula humeralis and other 
scaled sardines of America. 

(zunmlu. the Japanese name.) 
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13. HARENGULA MOLUCCENSIS Bleeker. 

Ilarengnla molaccensis Bleeker, Nat. Tydscbr. Ned., IV, J853, p. 609 (Mol- 
ucca).— Jordan and Seale, Proc. U. S. Nat. :Uus., XXVI II, 1905, p. 770 
(Negros). 

Clupea inolKcceusisGvyTHEn, Cat. Fish., VII, p. 427 (Molucca, Ceylon, Teruate). — 
IsniKAWA, Prel. Cat., 1897, p. 8 (Miyako, Riu Kin hslands). 

Ilaremjula hmizei Bleeker, Nat, Tydschr. Ned., XII, p. 209 (Termite). 

llaVdat , — East Indies, north to the liiu Kin Islands. 

Head 3|; depth 3|; D. 17 or 18; scales 10-12; head lonoer than 
deep; eve 3^ in head. Scales crenulate, deciduous, regularh^ arranged; 
cheeks and opercles with line radiating striie. Gill rakers 38, fine, 
closely set. Ventrals inserted below middle of dorsal; 13 scutes behind 
ventrals. Color,* plain, silvery. • (Giinther). 

East Indies, generally common, once recorded from the Riu Kin 
Islands. We have specimens from Manila, but none from Japan. 

(gnoluccensiH^ living in IMoliicca.) 

12. ILISHA Gray. 

Platygaster Swainson, Clas.sif. Aniin., II, 1839, p. 294 {africanuO ; name pre- 
occupied. 

lllsha (Gray) Richardson, Ichthyol. China, in Proc. Brit. Assoit., 1846, p. 306 
{abnormis); no description. 

Pellomi Cuvier and Valenciennes, Hist. Nat. Poiss., XX, 1847, j). 300 ( orbigntfana= 
favipimiis). 

Iliisha Bleeker, Ned. Tydskr. Bierk., 1866, p. 300 [abnormis). 

Body much compressed, the thorax and abdomen strongh" serrated. 
Scales moderate. Lower jaw prominent; mouth moderate, with rasp- 
like bands of minute teeth on jaws, palatines, pterygoids, and tongue: 
none on vomer. Anal tin very long; ventrals present, small, inserted 
before the small dorsal; upper ray of pectoral strong: caudal deeply 
forked. Tropical coasts of America and Asia. 

apparently a corruption of Iwashi, the Japanese name for 

sardine.) 

14. ILISHA ELONGATA (Bennett). 

HIRAKONOSHIRO (BROAD SHAD); HIRA. 

Alosa elongata Bennett, Life of Raffles, 1830, p. 691 (Sumatra). 

Pellomi efongata Gunther, Cat. Fish., VII, 1868, p. 456 (East Indian and China 
seas to Japan). — Day, Fishes of India, 1878, p. 643, pi. clxiv, fig. 3, and pi. 
cLxv, fig. 1 (India). 

Ilisha elongata Bleeker, Atlas Ichth., VI, 1892, p. 119, pi. ceux, fig. 3 (East 
Indies). — Jordan and Seale, Proc. Davenport Ac. Sci., X, p. 3 (Hongkong). 
— Jordan and Evermann, Proc. V. S. Nat. Mns., XXV, 1902, p. 328 
(Formosa). 

Clupea gffiitis Gray and Hardwicke, 111. Ind. Zool., I, 1830, pi. xcvi (India). 

Pello)ia a ffinis CA^iToii, Catal. ^lalay Fish, 1850, p. 291 (Malaysia). 

Clupea melastoma Schlegel, Fauna Japonica, Pisces, 1846, j). 237, pi. cviii, fig. 1 
(Nagasaki) (Not of Schneider). 
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Ilhlm ahnoruiis Kiciiakdson, Ichtliy. China, 184(), p. 306 (Canton). 

Pellona (jranana Cuvier and Valenciennes, Hist. Nat. Poiss., XX, 1847, p. 315 
(India), after Gray. 

Pellona vimhella Cuvier and Valenciennes, Hist. Poiss., XX, 1847, p. 317 
(Macao). 

Pellona i^cldegeli Bleeker, Verh. Bat. Gen., XXVI, 1854, Ja}>an, p. 118 (Nagasaki), 
— liidiiin Sens, north to ISao-asaki und Wiikanoura, scarce in 

Japan. 

Hoad P in length; depth 8|; D. 16; A. 51; scales in lateral line about 
56; diameter of eye in head, equal to snout, and a little more than 
twice the interorbital space; mandible 2 in head; least depth of caudal 
peduncle in head. 

Body compressed, elongate but rather deep; abdomen and throat 
sharp, edged with pointed scutes; abdominal profile more convex than 
back; head low, compressed in front of e 3 "es, tip of snout blunt, with 
bulging sides; eve rather large, the cavity about it veiy large, par* 
tiall}’ covered with adipose lid; mouth oblique, the upper jaw trun- 
cate, with perpendicular sides, the lower jaw wry strongly projecting. 
Upper and lower jaws beset with stout, stronglv recurved but very 
small teeth; bands of minute teeth on tongue, palatines, and ptery- 
goids; none on vomer. Maxillary large, broad, reaching nearly to 
middle of orbit. 

Top of head flattened, with two ridges forming an elongated V; 
mueiferous branching tuliules behind eve. Ctill openings large, mem- 
branes free from isthmus; gill-rakers of first arch strong, rigid, longer 
than the gill filaments; gill-rakers of other arches much shorter; 
y)s e ud o b r a n c h i le p r e se n t . 

Scales more or less deciduous, large, cycloid, those on mid line of 
bellv forming stronglv serrate scutes; basal portion of caudal scaled; 
all other fins with basal scalv sheath. An elongated, pointed, flesh}^ 
scale in axil of pectoral. 

Dorsal small, weak, its insertion midwav between tip of snout and 
base of caudal. Anal low, veiy long, about in total length; caudal 
moderate, deeph^ forked; pectoral medium If in head; ventrals very 
small, their length aliout f of diameter of e\^e. 

Color pale ^^ellowish silvery, the dorsal region duskv. 

This species here described from a large specimen from Hongkong, 
China, collected bv Capt. William h'inch. It is a large herring-like 
fish abundant in the East Indian and Chinese seas, and occasionallv 
taken on the coasts of southern Japan. We obtained one specimen 
in Nagasaki, from a Chinaman, who said that it came from the coast 
of China. Another was seen ly us at Wakanoura. 

{e/o?u/((tNs, elongate.) 
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Family VII. ENGRAULID^. 

Body elongate, more or less compressed, covered with thin cycloid 
scales. Head compressed. iMonth extremely large, more or less 
oblique, usuall}’' ovcilapped by a pointed, compressed, pig-like snout. 
Gape very wide, the maxillary very long and slender, formed of about 
three pieces, extending backwaixl far behind the eye; in some specie's 
be}mnd the head. Premaxillaries not protractile, very small, hrmly 
joined to the maxillaries. Teeth usually small, in a single row in 
each jaw; canines sometimes present. Eye large, well forward. Pre- 
orbital narrow. Opercles thin and membranceoiis. Gill-rakers long 
and slender. Branchiostegals slender, 7 to II in number. Gill mem- 
branes separate or joined, free from isthmus. Pseudobi-anchije pres- 
ent. No lateral line. B('lly rounded oi* weakl}" serrate. Fins 
various; the dorsal usually short and median; no adipose tin; caudal 
forked. Small, carnivorous tishes, usually swimming in large schools 
on saiid}^ shores; abundant in all warm seas, occasionally entering 
rivers. 

KEY TO GENERA. 

a. Body moderately elongate, the anal tin not coiiflaent with the caudal; no tilainents 
on the pectoral fin; insertion of dorsal in advance of that of anal. 
h. Teeth equally small; gill membranes se]>arate. 

c. Vertebra' about 41; bones firm; tropical species Anchovia, 

cc. Vertebra' about 45; bones feeble; species of the temperate zone. Engrnnih, 14 
aa. Body greatly elongate, the tail much ])roduced; anal tin very long, confluent 
with the caudal CoUia, 15 

13. ANCHOVIA Jordan and Evermann. 

Stolephorufi Bleeker, Ned. Tyds. Dierk., Ill, ]v oOo {^^japonicu.'f,’’ not of 
Houttuyn). 

A)ichoria Jordan and Evermann, Fish. North and Vlid. Amer., 1, 1898, p. 449 
{macrolepidotn) . 

This genus, as now understood by us, includes the great multitude 
of tropical anchovies, charadcrized b\^ the tirm skeleton and by the 
presence of 40 or II vertebra'. jMost of the species are compressed, 
translucent, and with long anal tin, and a silvery band along the sides, 
which has caused them to be confounded with the true Stolcj^horys, 
Besides the following species, assigned to Ja|)an by Bleeker, another 
species, AneJiovia ehinen^sis Giinther, has been wrongly assigned to 
Japan, on the supposition that it was the original of Honttuyn'sH//^c- 
rina Japan iea. It is recorded by Giinther^^ as luu/raal is japoniat, 
{anchovla^ anchovy, an old name of Enfin<(\dis cnchrasieal as of 
Europe.) 

«Cat. Fish., VII, p. 890. 
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15. ANCHOVIA INDICA (Van Hassell). 

Engraulh bidicUf^ ^^\N IIasselt, Allgem. Kun.st. Letterbueh, 1823, p. 329 (East 
Indies). — Bleeker, J*oiss. du .Tapon., 1879, p. 238. 

StolepJiorus huUcus Bleeker, Atlas Chip., p. 127, j)l. cclix (Java, Sumatra, 
Celebes, Japan). 

Aurhori<i imlica Jordax and Evermanx, Proe. 1^. S. Xat. Mus., XXV, 1902, 
j). 328 (Snwata, Formosa). 

Enymnlifi alhns Swaixson, Xat. Hist. Fishes, 11, p. 293. 

Engcmdh halhiemh Bleeker, Verh. Bat. Gen., XXII, 1839, Bali, p. 11 (Bali). 

Engnmlis rnsfiellii Bleeki:r, Verh, Bat. Gen., XXIV, Haring, p. 11 (East 
Indies). — GfxTiiEK Cat. Fish., VII, p. 390 (Amboyna, Malayan Peninsula). 

llal>iiat . — East Indies. 

Ilead 4^; depth 5|; D. IG; A. 20; P. 13; scales 40. 

Snout pointed^ imieh projecting; inaxillarv saber-shaped, finely 
toothed, extending to the mandibulary joint; anal inserted below mid- 
dle of dorsal; abdomen with 4 long slender spines; scales thin, 
deciduous; a well-detined silvery lateral stripe. (Giinther.) 

Very abundant in the East Indies; known to us from two specimens 
from Formosa. Bleeker says that it extends its range northward to 
Japan, but there is no other record north of Formosa. 

[Indicm^ Indian.) 

14. ENGRAULIS Cuvier. 

EngranUs Cuvier, Regne Animal, 1st. ed., 1817, p. 174 {encrasicholu.^). 

Encrmioholm Fleming, British Animals, 1828, p. 183 {cncnmchohis). 

This genus includes spindle-shaped anchovies, little compressed, the 
sides rounded, the vertebne about 45 (44 to 47 in species examined), 
the llesh rather dark, tender, and somewhat oily, not translucent, the 
bones soft, the appearance and flesh resembling that of the sardines. 
Temperate zones. 

(^eyypavXig^ eiujrauJh^ the ancient name of EngmuUs encruKieholus^ 
the common anchovy of Europe). 

16. ENGRAULIS JAPONICUS Schlegel. 

SHIKO, IZASA. 

EngrauUs japoiiicns Schlegel, F'aima Japon. Poiss., 1846, p. 239, pi. cviii, fig. 3 
(Xagasaki). — Bleeki:r, Verh. Bat. Gen., XXVI, Japan, 1854, p. 119. — 
Xamiye, Class. Cat., 1881, p. 109 (Tokyo) and of Japanese writers [Reports of 
Imperial Fisheries Bureau, etc.] generally. — Jordan and Starks, Proc. U. S. 
Xat. ^lus., 1905, j). 194 (Gensan, Korea). 

Engraidls rmgcns Ishikawa, Prel. Cat., 1897, p. 9 (FVhigo, Hizen; not of Jenyns). 

ILih'dat . — Coasts of Japan and Korea, in sandy bays. 

Ilead 4 in length, without caudal; 4| in total length; depth about 7; 
1). 14; A. 18; P. IT; V. 7; scales in lateral series about 42; eye 3J to 
4 in head; snout 5; mandible 1^; interorbital s])ace about 5; caudal 
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pecliiiicle moclenitel}" compressed, its least depth from to 3f in 
head. 

Bod}^ elongate, sulxylindrical, someAvhat cigar-shaped, thickest in 
front of middle, head and posterior third of body laterally llattened; 
snout triangular, the top of head Hat, with a small median ridge: lower 
lower side of head keel-like or wedge-shaped; eyes ])lac(‘d far forward, 
large, with large adipose lid; mouth inferioi*, large, the lower jaw 
comparatively weak, the snout projecting considerabh^ beyond mandi- 
ble. Mandible armed with a row of minute teeth. Upper jaw with 
similar teeth in front, these becoming larger behind and extending to 
posterior end of maxillai’y. A toothed ridgeon middle line of tongue. 
Gillrakei’s of first arch slender, numerous, their length equal to that 
of e 3 "c; gill filaments very numerous, fine and slender, their length 
hardly that of gillrakers of first arch; pseudobi’anchia^ large, the cen- 
tral ones as long as gill filaments. Scales large, thin, cycloid, decidu- 
ous; no abdominal scutes; a long pointed scale in axils of pectoi’uls 
and yentrals. Dorsal low, but higher than long, the second and third 
rays longest, their length a little less than 2 in head; the other rays 
rapidl}" decreasing, the last contained 3 or A times in second; origin 
of fin midwa}" between tip of snout and base of caudal; anal low, its 
origin behind posterior end of dorsal about ^ diameter of eye; its 
length If in head; caudal medium, deeply forked; pectorals inserted 
low, their hmgth 2 in head; yentrals small, inserted less than ^ 
diameter of e}"e in front of a per|)endiculai* from orig’in of dorsal. 
Color dusky blue al)ove; sides ])ale brown; in some specimens a broad 
faint silver band fi*om e^^e to base of caudal; fins pale, uniform, except 
caudal, which is moi'c or less dusky. This anchovy is common through- 
out Japan, constituting an important article of food. We have speci- 
mens from Otaru, Hakodate, Same, Aomori, Onomichi, A akanoura, 
Misaki, Tok}"o, Tsuruga, and Nagasaki. 

15. COILIA Gray. 

Mystus LxeEPEDE, Poisg!., V, 1S03, p. 406 {)nyslus; not of Groiiow, 1763). 

Coilkt Gray, Zool. Misc., 1831, p. 9 {haniiltoni). 

Trlchosoma Swainson, Nat. Hist. Fishes, II, 1839, p. 292 {hcwultoni) . 

Cluf^tomus ^IcCL-EhLAyi), Calc. Journ. Nat. Hist., IV, 1843, p. 405 {plaiifairl). 

Bleekek, Verb. Bat. Gen., XXII, Madura, about 1849, p. 14 {chry- 
sostigma). 

Bod}^ compressed, terminating in a long tapering tail; head and 
mouth as in EngrauUs; scales of moderate size. Anal fin exceeding!}^ 
long, confiuent with caudal; the upper petdoral rays much prolonged, 
filamentous; bell}" keeled, with toothed scutes; premaxillary reaching to 
end of opercle or even to base of pectoral. Air bladder thick- walled, 
with two thin honis extending forward into the skull. East Indian 
region. 

(Name probably without meaning.) 
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17. COILIA NASUS Schlegel. 

ETSTJ. 

Coilia nasiiii Schlegel, Fauna Japonica, Poins., 1846, p. 243, pi. rix, fig. 4 (Naga- 
saki). — (irNTiiER, Cat. Fish., VII, 1868, p. 405 (China and Jaj)an). — 
AmioTT, Proc. F. S. Nat. ]\lns. , XXII I, 1901, ji. 490 (Tientsin). 

Coilia groffi Knee, Novara Fische, 1867, p. 335 (Hongkong; not of Pichardson). 

ILfhUaf . — Coasts of China and southern eTapan. 

Head about T in length; greatest depth at beginning of dorsal, nearly 
7; D. 18; A. SI; P. 6+ 10; scales 62; 11 scales before dorsal; eye 5^ 
to 6 in head; snout a little more than eye; eye and snout together 1^^ 
in head; body elongate, tapering and slender posteriorly; abdomen 
and thi’oat with 42 conspicuous, sharp, toothed scutes; head pointed, 
the snout projecting beyond the inferioi* mouth; premaxillary veiy 
long, becoming longer with age, ta])eriug behind, extending to middle 
of base of pectoral, in young specimens fre(|uently not reaching limit 
of opercle; jaws, vomer, and palatines with small, sharp-pointed teeth 
ananged in a single row: tongue covered witli velvet-like teeth; gill- 
rakers tine, closel}^ set, the longest lather longer than the eye. Doi'sal 
rather small, its origin above that of the ventrals; distance from tip 
of snout to occiput neaidy three times in distance to base of dorsal. 
Anal long and low, its height almost uniform; first six rays of pec- 
toral greatlv elongated, the filaments of various lengths, the shortest 
reaching at least to the beginning of the anal; caudal leather small, 
irregularly lanceolate or pointed, the upper ra}^s 24 times as long as 
the lowei*. 

Coast of China, sometimes extending to Southern ffapan; originally 
described from Nagasaki, but we have seen only (finnese and Korean 
specimens. On the coast of China is a closely related species, some- 
times confounded with Cotlhi nasux. This is Co'dia Jordan and 

Seale. It is more elongate, the anal rays 100 to 118. Scutes 48. 
Scales 72, 19 before the dorsal. Eye and snout If in rest of head. It 
has not been noticed in Japan. 

{nasus^ nose.) 

Family VIII. CTIIROCENTRIDvE. 

Body elongate, compressed, covered with thin, deciduous scales; 
abdomen with a sharp but not serrated margin; barbels none. Mar- 
gin of the upper jaw formed ly the pi'emaxillai’ies mesiallv, and the 
maxillaries laterally; cleft of the mouth wide, oblicpie, the lower jaw 
projecting. Eye with an adipose lid. Pseudoln’anchije none. Hran- 
chiostegals 8. Lateral line ol)solete. Dorsal fin short, far back, oppo- 
site the long anal, A long, pointed, appendage in axilla. Ventral fins 
very small. Narrow bands of teeth on palatines, tongue, and ptery- 
goids; a row of canines in mandible and two pairs on premaxillaries. 
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Stomac‘h with a blind sac; intestines short; [ndoric appendages none. 
Witli two exceptions Chiroeenirm hypulomma Bleeker and C. doral)., 
all the species referred to this family ai’c extinct. 

16. CHIROCENTRUS Cuvier. 

Chi roceutnis CvxiETX, Regno Animal, 1817, p. 178 (dorab). 

Characters of the genns included abovn^: 

{X^ip^ hand; Klvrpov^ spine.) 

i8. CHIROCENTRUS DORAB (Forskal). 

Clupea dorab Forskal, Descr. Anim., 1775, p. 72 (Red Sea). 

Eso.v chirocentrus Lacepede, Hist. Nat. Poiss., V, 180.3, [». 296. 

Chirocentrus dorab Ruppell, N. W. Fische, 1837, p. 81 (Red Sea). — Gi'-NTiiER, 
Cat. Fish., VII, 1868, p. 475. — Bleeker, Atlas Chip., 1870, p. 92 (East 
Indies). — Day, Fishes c f India, I, 1878, p. 6.52, pi. clxvi, fig. 3 (India). — 
Jordan and Evermann, IToc. U. S. Xat. ]\Ins., 1902, p. 327 (Formosa). 

Habitat, — P^ast Indies, occasionally northward to dapan. 

Head about G in length; depth about 7; D. 17; A. 38; P. 13; v. 6; 
eye 4^ in head; snout 3p; mandible If; interorbital space 5^: caudal 
peduncle compressed, 2^. Body elongate, compressed; ventral margin 
sharp; head small, subconical; interorbital space flat with a prominent 
median ridge anteriorly; snout short; eye covered with adipose lid; a 
conspicuous fossa before eye; mouth terminal, wide, obliipie, the lower 
jaw strongly projecting; upper lip terminating in a short pointed 
cutaneous flap; maxillaiy not large, reaching posteriorly a little beyond 
anterior margin of eye; mandible longer than maxillary; lower jaw 
vrith large canine teeth; two pairs of similar teeth projecting forward 
from center of preniaxillaries; remainder of upper jaw armed with 
straight, sharp teeth, whiidi soon become much smaller posteriorly; 
villiform teeth in narrow bands on tongue, palatines, and pterygoid. 
Gill openings large, membranes free from isthmus; gill rakers short, 
tine; gill filaments a little longer, flue; pseudobranchia^ none. 

Seales small, deciduous, totally absent in our specimen; short cirri 
along whole extent of abdomen. Kadiating, branching mucous canals 
beneath e}T. 

Dorsal small, very far back, its oj‘igin above that of anal; anal low, 
long, about 5i in total length; caudal long, deeply forked; pectorals 
small, thoracic, the two tins meeting when depressed; basally covered 
b}^ a long, pointed, cutaneous flap; a large, pointed, dermal, subosse- 
ous appendage in the axilla; ^ entrals very small, their origin midway 
between tip of mandible and base of caudal. 

Color bluish black above, gradually paling on sides to bluish sil- 
very; belly silvery white; fins uniform brownish. 

Here described from a single specimen P.v inches long, obtained by 
the Imperial University from the Ivuro Shiwo near jMisaki, the only 
record of the species from Japan. 

Proc. N. M. vol. xxxi — 06 42 
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This species ranges from the East Coast of Africa to the Malayan 
Archi])elago and north to southern Japan. 

{dorah., an Aralnan name.) 

Family IX. ALEPOCEPIIALID.F. 

Body oblong, compressed, covered with thin cycloid or keeled scales 
or with naked skin; head naked. Lateral line present or absent. No 
barbels. Mouth moderate or large; margin of the upper jaw fornmd 
])y the premaxillaries and the maxillaries, the former being placed 
along the upper anterior edge of the latter. Teeth feeble. Opercular 
apparatus complete, its bones thin. Phosphorescent spots none, or 
rudimentai-y and placed in nodules of the naked skin. No adipose tin; 
dorsal tin long and low, posterior inserted nearly opposite the anal; 
pectorals short, placed rather high; ventrals usuall}" well back, some- 
times wanting. Gill openings very wide, the membranes free from 
the isthmus. Pseud obranchim present; no gulai* plate; no air bladder. 
Stomtich curved, without blind sac; p 3 doric cceca in moderate number. 

Fishes of the deep seas; numerous species have been described from 
the abyssal fauna of the mid Atlantic and Pacitic. 

17. XENODERMICHTHYS GUnther. 

Xenodermichthys Guntheu, Ann. ^lag. Xat. .Tiily, 1878, p. 23 (noduloms). 

Bodv rather elongate, compressed, without true scales; the skin 
rather tough, tinely wrinkled longitudinallv, with numerous nodules, 
regularlv arranged; minute, rudimentarv, scale-like productions are 
embedded in the skin, especiallv on the trunk, ^louth very small, 
with feeble jaws and rudimentarv teeth in the intermaxillarv and 
mandible and a few in the maxillary. Palate toothless. Dorsal and 
anal fins ecpial in length. Caudal foi ked. Gill opening wide, but not 
much extending above the lev(d of the pectoral tin. Gills well devel- 
oped, with long gill rakers. Deep seas. 

strange; depf.ux^ skin; fish.) 

19. XENODERMICHTHYS NODULOSUS Gunther. 

Xenodermichthys nodulosns Gunther, Ann. and Mag. Nat. IJist,, July, 1878, 
p. 23 (south of Yeddo, Japan); Shore Fishes of the Challenger, 1880, p. 63 
(off Japan). — Jordan and Starks, Bull. U. 8. Fish Comm., 1902, p. 579 
(Sagami Bay, Japan). 

Head, 6 in length; depth, 7; D. 82 or 38; A. 81-88; P. 6; V. 5. E}^e 
of moderate size, its diameter greater than width of interorbital space. 
Lateral line well developed, with scale-like structures; rest of bod}" 
naked, with tine longitudinal wrinkles. 

Color entirely black; luminous nodules all l)lack. 

Of this species we have examined one tine specimen, 21.5 cm. long, 
from station 8697, Sagami Bay, dredged l)y the United States Bureau 



NO. 1499. 



THE IIERRIXaS OF JAPAN— JORDAN ANT) IIERRE. 



643 



of Fisheries’ steamer Albatross, It agrees fully with Gunther’s excel- 
lent plate. 

(iwclulosus,, having nodules.) 

Family X. GONORHYNCIIIDyF:. 

Head and bod}" entirely covered with ctenoid scales; a barbel present 
under the elongate, pointed snout; margin of upper jaw formed by 
the short premaxilliary, which is continued downward as a thick lip, 
in front of the maxillary. Jaws toothless; lips thickly fringed with 
barbels. 

Dorsal fin far back, opposite ventrals, short, like the anal. 

Fseudobranchije present; gill openings narrow. Air bladder absent. 

Branchiostegals four. 

A single genus with two or three species known among living fishes. 
Several extinct genera are placed near Goiiorhynchus, It difters 
strongly from all other herring-like fishes in having the head closely 
scaled. 

18. GONORHYNCHUS Gronow. 

Gonorhynchus Gronow, Zooi)hylacemn, 1763, (No. 199=0'. gonorhynchus). 

RhyncJiana Richakoson, Voy. Erebus and Terror, 1846, p. 44 {greyl=gonor- 
hipiclnts). 

The characters of this genus are included above. The single Japa- 
nese species difters from Gonorhynvhas (jonorliyhchus of the Cape of 
Good Hope and neighboring waters in the deeper body, longer head, 
and a smaller number of fin rays. Gonorhynchits gonorhynchus is 
said to have the head about 5| in hmgth, the dorsal LI to 13, and the 
anal rays 9. Gonorhynchus brevis Kner, slender and short-headed, is 
probably the same. 

20. GONORHYNCHUS ABBREVIATUS Schlegel. 

Gonorhynchus ahhreviatns Schlegel, Fauna Japon. Poiss., 1846, p. 217, pi. cm, 
tig. 5 (Nagasaki). — Jordan and Snyder, Smiths. Misc. Coll., XLV, 1904, 
p. 236, pi. Lix (Yokohama). 

Ilabligt , — Southern Japan in deep water, very rare. 

Head 4f in length of body to base of caudal, 4f times in total length; 
the depth is a little more than half the length of the head, about 9 in 
total length; D. 11; A, 8; P. 1+10; V. 1 + 7; eye 4^ in head; snout, 
2+ interorbital space, about 4; caudal peduncle, 4+ 

Body elongate, subcylindrical, caudal portion tapering; head me- 
dium, conical, the snout long and pointed, a single medium barbel 
behind its tip; nostrils double, the upper or anterior one with a short 
fleshy tube which partially covers the lower nostril. Mouth inferior, 
nearly simicircular, with thick, fringed or fibrillose, toothless jaws. 

Eye large, covered with an adipose lid. 
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Gill membrane.s attiiched to isthmn^?; pseu(lol>ranchia‘ present; ‘‘a 
fringed gill-like organ behind the fourth branchial arch, one-half being 
attached to this arch, the other half to the humeral arch.*' 

Scales small, ctenoid, entii'ely covering the head and bod}% scales in 
lateral line, about 180. 

Dorsal small, veiy far back, its origin opposite posterior insertion of 
ventrals; anal small, short, its origin a short distance behind anus, and a 
little more than half the distance between insertion of ventral and base 
of caudal; pectoral long, 11 in head; a long, pointed, fleshy, scaly flap 
in axilla of pectorals, ventrals, dorsal and anal; caudal small, moder- 
ately forked, the basal half scaled„ 




Color uniform brown, paler beneath, tins pale basally, the distal 
half black; pectoral edged with white. 

This description is taken from a fine specimen from off Yokohama, 
obtained by Mr. Alan Owston. No other specimen has been seen since 
the time of Schlegel. 

{abhretnatux^ shortened. ) 



SI MMAliY. 

Family Elopid.e. 

1. Megalops Lacept‘de, 1803. 

1. ci/prinoidrs (Broussonet), 1782; Okinawa. 

2. Elojys Linmeus, 1766. 

2. savrus Linnimis, 1766. 

Family Ptekothrissid.e. 

3. Fferothrlssus Ililgendorf, 1877. 

3. gissu Hil^endorf, 1877; Hakodate, Simiga Bay, Matsushima Bay, Tsiigarn Straits. 

Family Albulid.e. 

4. Albula Groiiow, 1763. 

4. rulpes (Linmeus), 1758; Tokyo. 

k'amily Chanid.e. 

5. Chanos Lacfa^ede, 1803. 



5. chanos (Forskal), 1775. 
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F am i 1 y Doroso m at i d.e. 

6. Konoshnu^ Jordan and Snyder, 1900. 

6. (Schlegel), 1846; Tokyo, Nagasaki. 

7. 710SUS (Bloch), 1797; Urado. 

Family Clupeid/E. 

7. Etrumeus Bleeker, 1853. 

8. (Schlegel), 1846; Aomori, Same, Tokyo, Wakanoura, JMisaki, Nagasaki. 

8. Stolephorus Lac4pMe, 1803. 

9. japonicus (Hoiittuyn), 1782; Wakanoura, Nagasaki, Osaka, Heda. 

9. Clupea Linnaeus, 1758. 

10. pallasii Cuvier and Valenciennes, 1847; Otaru, Kushiro, Aomori, Matsushima 
Hakodate, Same. 

10. Sardinella Cuvier and Valenciennes, 1847. 

11. inelanosticta (Schlegel), 1846; Hakodate, Matsushima, Aomori, Same, Yoko- 
hama, Tokyo, Tateyama, Onomichi, Wakanoura, Kobe, Tsuruga, Nagasaki. 

11. Cuvier and Valencieimes, 1847. 

12. zunasi Bleeker, 1854; Tokyo, Onomichi, Toinakomai, Wakanoura, Tsuruga, 
Nagasaki. 

13. moluccensis Bleeker, about 1853. 

12. llisha Gray, 1846. 

14. elongata (Bennett), 1830; Wakanoura. 

Family Exgraulid.e. 

13. AncJwvia Jordan and Fvermann, 1898. 

15. indica (Van Hasselt), 1823. 

14. EngrauUs Cuvier, 1817. 

16. jitponicns Schlegel, 1846; Hakodate, Aomori, Otaru, Same, Onomichi, Toky( , 
Misaki, Tsuruga, Nagasaki. 

15. Co'dia Gray, 1831. 

17. nas7is Schlegel, 1846; Nagasaki. 

Family Chirocentrid.e. 

16. Ckirocentrus Cuvier, 1817. 

18. domb (Forskal), 1775; Misaki. 

Fannly Alepocephalid.e. 

17. Xenodermichihys Giinther, 1878. 

19. nodulosus Gunther, 1878; Sagami Bay. 

Family Goxorhynchidje. 

18. Gonorhynclms Gronow, 1763. 

20. ahbreviatus Schlegel, 1846; Y'okohama. 



